and, hence, with reduced peak airway pressures. The reduction in peak pressure may reduce the risk of barotrauma and may also reduce intraregional stresses within the lung caused by regional differences in lung compliance. This may be of importance in preventing further lung damage. The reduced peak pressures also reduce the leak from a broncho-pleural fistula.
However, although peak pressures are reduced, it is now apparent that the improvment in oxygenation often reported is due to gas trapping within the lung and an associated increase in lung volume-the so-called "alveolar PEEP". This increase in lung volume is again very dependent on small changes in airway resistance and continuous monitoring of end-expiratory lung volume is highly desirable. There is no evidence that for a given mean airway pressure the cardiac output is reduced any less than with any other technique of ventilation.
With high-frequency jet ventilation CO2 clearance for any given minute volume is greatest at low frequencies (1-2Hz). At these frequencies gas exchange can be explained on the basis of conventional physiological principles. However, at higher frequencies (3-5Hz) tidal volume is usually less than the anatomical dead space and CO2 elimination becomes very dependent on the distance of the jet from the alveoli.
High-frequency oscillation(10-30Hz)is more difficult to apply because a bias flow of gas must be provided to clear CO2 and this results in a variable loss of gas from the oscillator.
However, application of this technique in rabbits submitted to lung lavage improved survival, maintained arterial PO2 at normal levels, and reduced the formation of hyaline membranes, and it may well prove to be a useful technique in the treatment of neonates with the respiratory distress syndrome. Properly designed controlled trials are required to define the sphere of usefulness of these two techniques of high-frequency ventilation.
A randomized trial in the United States showed that there was no improvement in mortality when extracorporeal membrane oxygenation was used for the treatment of the adult re- (1) By separating the two processes of oxygenation and CO2 removal, it is possible to reduce the membrane blood flow to one l/min, thus reducing blood trauma and minimizing difficulties in vascular access.
(2) The alveolar PO2 is determined by the PO2 in the membrane lung so that oxygen toxicity can be minimized.
(3) The membrane lung can be optimized for CO2 removal and can, therefore, be more efficient than a conventional membrane lung.
We have now developed a membrane lung which is capable of removing the total CO2 production with a blood flow of one l/min and a surface area of 0.9sq.m. and priming volume of 280ml. This high efficiency is achieved by use of the vortex-mixing principle which greatly enhances diffusion of gases within the blood. The clinical application of this technique in Milan has given promising results and there is now a need for properly controlled trials.
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